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ABSTRACT: 

PROBLEM TO BE SOLVED: To enable a semiconductor device 
to be improved in 

mass productivity, lessened in cost, and enhanced in 
reliability. 

SOLUTION: Eight WPPs 5 which are each equipped with a 
semiconductor chip 1 

as a memory chip and a bump electrode lc electrically 
connected to the pad of 

the chip 1 are prepared, and a module board 3 provided with 
outer terminals and 

capable of supporting the eight WPPs 5 is prepared, the 
rears 5b of the WPPs 5 

are bonded to a heat -dissipating plate 4, thereafter the 
bump electrodes lc of 


sss 


the eight WPPs 5 mounted on the plate 4 are connected 
electrically to the 

module board 3, and the eight WPPs 5 with the 
heat-dissipating plate 4 are 

mounted on the module board 3 for assembling a memory 
module 10. 
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Kssse-r sssisB^t Jtaa<of - » tubs* t . 

Ml aSSRJSHF- fc ttSSWfciS *W 6 WIWKF **R*t A, iitz 
^is^—Jl^Mb , 

•fft.^fWWiHf- -y 7li£ft</)ffi£^»7)ffifc 
ffitEM&K fc if ifcco mf Bf- .y 7-Sift#;<7) ^ft -fft^tiffa 

mm iSx.-Msm.&mLximti ; fc Htistt- 
i mmn 2 3 1 taf£<9¥S#§tB-e£> -5 t . it 
w.m fc >r wtaaw- & msmmm- 1 tppm 

i ttmm 3 ] imm 1 a £ « 2 sm&^mimwxh 

">T , (Offlrte-f - -y rflUt*fc*5ftS fne^SMfrf - -y 
[ W*II4 ] -v V fc ifL«f5ffl1WS^S^ 

fc , tt&crj Bflifif - 'y 7°flfii#:(Ctettl> ZtL^tlco 

miie&^M fc ISft?) MIBf - -y 7°ff mW<7) ^K^tLcr>mil 
**ve*i««Wfc:SH! L-t Mr IB* ^ a - A*«c£§W- 

§ ; fc *m&bi-&*mmimnm&mti. 

f- -y rffiWCJBffc L/tfJL ffl* tfOmte^ y 7H|»*fcffl 
Wtim LXmiii- v 7WMk*Wtt& £ fc £ #Sfc-T 

**tfrca->-c» wiem«fc«i:^Mief->yr«ji* 

f - v Sftfiaraft^Btt: i T *ft*fl.<75Kn2f - -y 
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comm^mxh^x. mmmmb^uzmm^msE 

asisffiB^»#a t i o x mm$m b mm* 
mmb Srfuffi^ ixmm-rt z. b zmmb -t&^mfa 

mmcom^umxh -> x . mmfmb Latm<o 

msSMMmzmfbtitznMii*iftLx®±mmm£m 
tit ix ztufticomtt -y rmm^comMmmm-com 
mmmm±-?z z b ^mb^^m^mm^mmu 

[fi*Jfl9] if*JM4, 5,6, 7 4fc«8EttW^ 
0hti®iS<?)Mmi7WC$> ~> X, (Oma- -y 7lSjt#: 

SSBSUKFf: LTA>rmffi&?fM-t^ £ fc £#®fc-f& 

20 [%BHcomn%Rn] 
[000 1] 

[0002] 

■%m-f& izmL. *%fmiiz x -> xmt ztit: i> cr>x-h 

[0003] mmcD^mfa^vy a-~y-rmmm 
30 iismifr* -y y-i; ( -f- .y y-mmw ) &tm tr^ 

-)VWk5h<?>— Mb VX - S I MM (Single In-line Mem 
oryModule) I MM (Dual In-line Memory Module) 

fc miixt ^>jt t Jx.->\sfrh h . 

[0 004] ;^t^y A -;Wi, WB.wtv^ 

A'VayilSt) *$>7-?Xt— isaytcblzto^X. 
40 3 & vif-,-i<- K^fctcjf m LT^-t D W*Sr 

[0 00 5] ^rfc, ^^'J^^'a-^TII, ^^E'Jf-y 

n° .y y-- fcco^isc^f - v y°mmm^t =j 

*-)VWmzW8&iiZ>t&>^ *^)^J3.—)Vb LX 
[0006] ^coif, y< ; e l J ; Ey ; 'j.-;P<73j(cfl«fc LT 

(i. -y ymmmztm too , =e^*-/i*r^«c 

30 [0007]=5rfe, S I MM^fc'coyJ^ !ltyi-/W: 


oivn±. WU£* mt&#JJi&&&, 19 93^9 
HlB«ffs r mW«9^-j , 3 3~3 9HtciBK 

[00 08] 

^m-t h z t agmtrarca & <r k araist 

[0009] § £>fc s Ht*Lfc*WO«!birA- 
*. 

[ooio] 3fs^Bj^sfl<j{±, r&r_h ix a x h 
xz/tMmmt&mBfri zbtzhz. 

[0011] *mi(Oim%:t>1f<,ZZcr>mcOUff3bmM 
[00 12] 

[0013] ^i>^ s *&^NWIs5aRi. 
£ ffix fc«fc«f - 7 TUBS* k , »c0frfEf- 7 7°«}g 

«fcseeLT»ift-r* tor** . 

[0014] dftfcj: o , f - v7l«t*K<?)SS<?)<f i5>o 

[0 0 15] Uta^T, *ftf^f-77ffij@flck;fi5: 
&«k <Oig-£tt<9|ftj±£0& i k . ^<7)*£H S Jfc 

mLttLf&mfmwcommft.zfoi.zit&zbtfx 

[0 0 16] ^0*7 7lf&#£Wlik*Sc 

[ 0 0 1 7 ] *»Bjo^*$IStfO«Jt^{i, 

*-n>mLzmt?&xmk. tmm 
b , sisc^mrisf- -y rffimmztufz ztiz'ticomwm 
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y^-iliti: S««Wt«SK LtlfflftcOlJiBf - 7 r» 

ti^Km%mzmmLxmm^J^~)vmw.^zmm-^ 

l><r>X'fo%> . 
[0018] 

[0 0 1 9 3 01 (i^^BJcTjifi^^S^IIJgcr)^^^ 

( a ) {i^MH, ( b ) iiffilffiEk M2iZ® 1 

a-vy-mmm commco-m z m-rmx% ( a ) 

ttflft&fcfffiBL (b) (igPiJ-ifc^TMia. H3iiH 

2 fcS^t" ^ x / N7° P-fe Xy \' -y ir- iy fcfflV ^ ^ h.S #3^ #t 
•^x^cOffiii^-^J^^-r^a^Bia, 04 (a), 

20 (b), (c), (d), (e), ( f ) itwB&mmai 

X0, 05(304 (f ) te^Affl«3KMfc**rM@. 
0 6 J4*» W<0ifss»fl«IB<o«Jg^ {ciJ ft § x t\T 
n-fe^t-y^-y (^-y7°ffij*#;) cot^j.-zl^K^ 
^M#)ilI^-e'lJ^^-fX7 : -vy-0T-$)§„ 
[ 0 0 2 0 ] 0 1 t^-T*SUlgc0^<?5^#*{g{i, 

■yr 1 Sqrr**^*— A4RftT* 0 . HirlB*##:^M 
O-Mt L T , ^2S*f - -y r 1 *^ * U f - -y 7T* 0 , 

oco^tco^tsjBfl-rs . 

[002 1 ] ^fc s ^ty^y.7.-;n o(i, A'yay 

•f * a wt* , sasffl^f - >y rmmw ( mtii^ tyfi- r 
Zohco. h L < liffiiZ* * 'J ^ -y rfc* L fefll Jtft ) 

LX X ^ V * IM^-f t, <0T* « . 
[ 0 0 2 2 J Ifefc, **5**WBr«±, ^tWy'i- 
/HOtlUjf'y 7"flfit*{± , - -y 7° 1 CO^ n° -y 

hi a (mmnm) tzvmtzmwtt&si&m b (0 

40 2 ( a) , ( b ) #BS) k ifL(C«mWtCif^^§^^>7° 

iiic (mm?) fct. 03tsrtj:'5*r-f x> 

y'frw^*^ x ^ 2 CD^^- -y r«W 2 a T'ffM L/S 

[0023] *mt<0® JBTU . 7/1 ( y< ^ 

'J fyT*) tfltifclWEf - -y 7Hii#:Sr <7 x > N/n^x 
A°-y^r-y (j^K. WPPtllt) 5knf^;k(cL. 
OTfrfSf - 7 7-ffijt^^'W P P 5 (^Wi^z-o \ vXWftt 

50 [ 0 0 2 4 ] tztz I . WEf - 7 TfiJtttfi . Mia^ x > n 
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[00 2 5] <IClT-\ ^*U^yjL-;H 0O*»co 

7flB6#rc*4WPP5t. 8«<WP p 5 ££»U 
*^WPP 50A>7i| l c tfgWfcgStSW 
SSFF3 a^ttfe^ifc^^jL— ;paBE3 k . -eii-Pfio 10 
WPP5<Di|ffl5a (£ftg«H£)H) fcRHfltOH-T 

^S5$fc«4 fc 8IOTP P 5<?)^fil^fB5 b k 

PP 5 t^^A-yPfflKStseiLTKJftUfcfc^T* 

TffM Lfct COT* * o 20 
[0027] ifc. Ettffll b(4. IHfijRjSrif 

[0 0 2 8] ^>?A-A«K3fctt. HSteSr*- 
J: 3 te s ifiE^* 8fi^WP P 5<OE#JfcJEfcT«»0) 
m«3bk. .1 ti L T IS f 7 ftfci^SM 
^3 a (Hl#93) k^rtSfuo**. itftfMMFP 

3 Srffi 9 ftft* hhc , ; — yt/^yb o ^-; 

[00 293 4*5, ^-;«K3^S3ll Mi 
(4\ 13 0mmX2 5mmII(7)iOTj ) ^^ 

6tOtl44<, ^irfl>^y7 0 fg3t#: (WPP 5) 0) 

[0030] sfc, ft^«4fi. ia»tt<owv>*m, m 
^^a^^k 3 fcjajarHtsacofc 

Sfefc. 8«fcR4^ffSt4 N frUJf. 0. 1-0. 5mmT 40 
fo&ifi. mfiB^Ex.a.— ;P»E 3 kRiata^SEsg 
^ITfiOfccoT*)*. 

[00 3 1 ] HSfc^-fidfc. f77ll*t 
J>SWPP5Ji. Witf, ^^^^fiJJig^Sd^k' 
Sr ffl ^ x * co^m 5 b tfttff&K 4 teHJfe S *UO * 4 . 

[0 0 3 2] S^fc, Sa»«4i:SF^LfcWPP5S^ 
yA-/P«K3t:^r4|Rt:tt s -jgy ;m-£k*fc: 

[0033] jfcfc, «OII«0JB(||^^U*i; a -;n 50 
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[0 034] 4"*\ ^#ftf77U^A s 7 Fl a 

»t^»JBT{4 „ 8 « ) ^ ^ ymmfavfo wpp5 

[ 0 0 3 5 ] *SatO»m^y7WJS*J4 N W 
PP5t*l»^ :c?)WPP5Mtl,^, 
tt* >y 7° 1 W N° 7Hla IzmSmfefflfittZ, Bffigt 1 b 

tziitenmtyzimi-&^>y°mmi c^, 03 k 

^ i d te . x ^ 2 <£>#f- v 2 a T'ffM 

LfcflL ffl^WPP5fc«JBf*«ltTWPP5t2WI 

[0 0 3 7] SfeC JWftifKiiJ. u«ilb 
k flKWfcSSRS-frT k^£> & ; s* y 7°m® l 

[0 038] ififcj; 0. H3fc*tf\J:3C, 
x J \ 2 <?>W& *5 V v 7*«« 2 a fc . gSKgp 1 b 

t^^TlSl c k k**CS 6 o 

[0039] 3nB n *^SftOJ»JB^»«c^ >y 7° 1 

[0040] -ecott. ¥«^j;A2^ ^y^ff 

V\ H6fcSs^^'r^7 B SltsJ;VH4 (a) tj^fJ: 
■3 k. COWP P 5 £4>fliLT 8ffl^)WP P 5 *JR» 

[0041] *a^hsssB-T-3 aanftw-Mi, ^ 

o8iS^)WPP5 (^yTflUgft) ^SKpnrffiJ5:04 

( e ) fc*t-^yAwi^K3 tawirrs. 

[0042] ^V^T. H4 ( c ) J: 3 tc, mm 
4k. 8«^WPP5Klt5tt4*il«X<0irH5bk£ 

[0 04 3] zcom. H4 (a), (b) C^tJ:^:, 
Ml4^Fif»(l6JtL, Sfefc, KSft«4c?)^ 
ffl»r«O±*fc*tL-WiC0WP P 5 <7)Hm 5 b ^*^K4 
liZjfyifX (T^rkfnHtT) WPP5^ieS^^> (Xf7 
7S2 ) o 

[0044] *0>8L 04 ( c ) a k. 

^»^fflflg««»J4 fc* ^rffl V ^TJScSR«4 ^»r^l!BBff fc 8 
ffl<^WPP5<a»®5b£ffii9tfft£ (Xfv7S 
3) . 

[0 04 5] P P 5 S »S«E4 t:E Ottttt 

ft. 8ffl^WPP5k^tt^^fl^fLWS>7 6 *ffil c 

k^*Ltstart--&qE> ? A-;u«se3cofni3 t^ta 

WCSSRLT8ffl^WPP 5Sr^^-;Pa«3kl^ 
[0046] iiVii. H4 (d) KSrti^lC. 
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[0 04 7] 04 (d), (e) fcjjrTJ;3fc. 

*5^wl^^3£jft5t®F,rfc£gU ££>fc. -ecoJ: 
*fcW P P 5 fct 5'*a-/l*KMfcl*J»trtaJB!MK4 * ffi 
(xf7rs4) „ 

[0 0 4 8] ^ t Jj--)VW®.3<7i-%M3h (05 

mm) fcJi, ^tf>, li^Sr'Ja-N LT&<,rfc# 

[0049] -eofJL H5fc*tJ:3fc:, ^*-/WS 

*£3omffi3bfc. i^fc*fJE^-SWPP50DAvr« 
T. HI4 ( f ) fc^jcf Idfc. »«4#^c08ffl<JOW 

p p 5 £^' A -,i/ffig3 izmsztz, (x-?.yrs 

5) . 

[0050] iftfcku. Hi (b) fc5jcfj:33r. * 
* y * >> i o zmm-th z t s . 
[0051] 3(s^M<o»®«o^^t> ; e> ? A-;i/ 

mm.) &£vz<vw&jmiiz£ti&* ar^xo^m 

[00 52] -ftthib. K#<t$t4fc8(®OWPP5 (f- 

^■ii*) fc zt%-& ttzmz z <nMmwttt% <n 8 

P P 5 ^igr$OK^o# (C*E^^5tft(tt-#WP P 5 
£$0**4 IdR 0 £ fc & . 
[0053] dftfci 0 , ^ft^ftowPP 5 tftUfcK 

fflttS- [fr|±§-£3 ; fc **T*£ & . 
[0 0 54] ££>fc. 8flcOWPP5^^Jtfi^4(c 
JR9fttf\ -e<?)f^ s — ffiLT8flS<7)WPP5£Sfc5&lg4 

<T fc * S>\ x -)Vmg. 3 Sft* , ^t^y'a 

-/H 0O*Stt&[Sj±T"#^„ 
[0 0 5 5] L^ot, Mf4ftl^t!Jtj; i 
1 0 OlBtn x h £ffi«?£ £ . 

[ o o 5 6 ] 3 4,fc, u!t«4^:« $ tmmv&m* 

-/H 0t^L.TT<0Safett«SriStaSifc5t<. fat 

[0057] tfc, xm&yjmcoi. o fc. wppsc 
ti W4 ^NWfcf - -y r 1 t U f - >y 9 . Ltztfi 

ti. ^tWy^-zHO^-XWutft, *^ 

t^y'a-/no oMStt fa _hfc i 4 j< * y ^ A - 
[ooss] Oh, *»«»fcj; ^>T*S*ut»iit» 
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[0059] Witf . fr£^0^a¥*ft$gg ( ^ 
tytJ/'A-;H 0) og^iSfccfe^'T. mienmeo 

mmmmcom^yfmiZTjk-tx ? fc. wp p 5 tsas^ 

4 fc El, WP P 5«fififlW>#gi: L-T^ 

h*mw6 ( * -y yffi&mmmtb^-®. ) zm^xhx 

5 fc. WP P 5coimm#>^®b LTWm.4 fcf7-fe 

10 7h*4a(t7 ymmmmjm^S: ) lx t 

[0060] -r**>^ . m 7 fc*-t^»#^g<?5isjt^ 
©i. it*. H7 (a) t,zm-£oizm&mcommk 

PJt*Sfc.t-jf8ffl«WPP 5^ffMLT*fiL. — 
H7 (b) t^f^ K#gRW6fcll7 (c) fc^ 
■«(*K4i:tW|L3t«. H7 (d), (e) IZ^-tX 

[006 1 ] |sl«fc s H8fc^f 4WM4W<^Bfr«% 
20 ii. H8 (a), (b), (c) fcjfc-f J;^fc, fcfi«4fc 
»«§<XJtf y HSP4 aSrflJfflLT-en-f^WP 

So 

[ 0 0 6 2 ] H 7 fc^-t^-f F#g?« 6 (±, HSK 
S4^WPP 5c0flXiy#(t^Tf*fc±^rfc^#JX-pT 
MR#? wp p 5 fc(i»§i§-y-§ ^enx-hh . 
[0063] 07fcJ:t/08fc^f ^flE^gioS^t^- 
Sfci 9 , fti^S4 fc 8f0<7)WP p 5 fc S-^f 1,^ 
fc, K#SPW6 J ?>S^^4i0f 7-lr-y hgB4a^cfc" 
30 Of - >y 7°ttjt*fir«^^g(c ±^T -efL-fiXOW P P 
5 Olic^fe 4 fcM LT cOfflS^W A^&gfc^ htzth. W 
P P 5 fctt*MK4 fc <0«^<0fflit»flft JSfjUSfcf « d 
fc^f^S, 

[0064] H9. 01 OfeJzWHl lcomrm 

f&<mm<7)¥mtmmz7f;-fj: a fc. ftitf^wp 

P 5*^y J .-^«3fc^-t4|^fc^S4fc^> ; ' 

3 fc *{aaew>f si*Ds«fiB«w>¥s*fli 

[ 0 0 6 5 ] CCT". 09 fcynf ^##:^g{±. Jic^« 
40 Wfgi LXX*<.-VWMl*ffittzi><7)Xh 
%>. tc*>. ^^-fSP»7fc{±. FJt5gi§§ (ft«IX9 
#(««fi*f >y ri fc * is a 3 fc <?«g 

^*6l>i,o) T". *^ScSft^4 0^:#§fcjtEt^:Kil 
*7aOTB*S*i, x ^-^ai5«7(±. ^^^.-^S^ 
3 fcK 9 ftfta, ^ ^ 3 O^S^ 3 a SrS 

[0 066] §^fc. 09fc*fX^— ^gPW7ti. p< 
^ U t j^jl -yl- 1 0 OM^ATf^fcSX 9?(- L^HTSg^rt, 
X^-- tgu«7 *4MWMafcf * ; fc fcd; 
0 9 . fti^## WPP5 Ltil&TX^-y-Mtf 
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[ o o 6 7 ] 09 ^■t^mw.^m^mm : m±. & 
■f s 09 ( a ) t,z7jx~$-£ o iznmmmmmt n t^m 

t<tr>T8fflcoWPP5^ffMLT*fiL, H9 
(b)CTK-f*^— <fW7tH9 (c) fc^fei^ 
-/Ht3tJ«L^fl 09 (d), (e) fc^fj; 
:> . **<-f £ffl^m«4 Lo 
■5, tya-/HS3(;Ilfft|OTPP5^|J io 

[0068I4fe,@io iZ5r,T^m»mWli, m^u 

ty'a -y^S 3 <=DHPH 1 3 ^, ^ ^ 8 a 0 ftft 
^ftXfcO, WPP 5 y'a-/Hf 3 

a fctt»&*$n6* & t COT* § . 

| oo 6 9 ] t , a i o <,z^kmmm<m 20 
< 7 >BBtmti?mt l zj:-3-z8me>Mvpp5£mf&L-cm 

tt't^^Sf!«4 tWP P 5 1 ^S^-L. Hi 

o(b) i&Ktx *??8aL m *} mtditmi 0 

(c) fc*f*^*A-/l*£«3£iWBL, <ecof£. mi 
0 (d), (e) fc^flit, 3*^8ak3^^ 

j. —j^mU 3 (c^*^ff £ cow P p 5 £H^f I. i>co 

[0 0 7 0] 4fc, hi ifcw^W«Mltt. 

[0071 ] Lw-,T, h 1 1 t^-r^^a^is 

afttjTCIi, if, 01 1 (a) tiSf JrdfcWfiHit 
«W«i:Ht*J6fcJ:oT8fl|<0WPP5tJB«LT* 40 

WPPSi^U HI 1 (b) fc^" t y 

■*-/HHK3**«u ■ecoa, HI 1 (c), (d) (c 

JFf cfc ft^«4C04gg|5fttfgU4 b fc^'a.-./ps 

IK3fc«BL/S«, W#tiamT!;^vh9fC«fc-9Tl| 
Jj[f&. 

*<WPP 5*5^* 

[00 73] Srfc, HI lt,W^^'J^^-;H 0 50 


WM2 0 0 0-1 647 92 
1 0 

Tli, JS3»«40JB»aiHW4b*«*^A-4«K3fc 
1 0 0 7 4 ] H9H2 1 1 ^iomtQjm^^f 

ffi«t**£ BWStf S ; t ft & . 

[0075] ^co^, mm4com*)mf^^m& 
fcf s ; t a*-e# a . 

[0 0 76] 3 mf77U*y^|^j5 

[ 0 0 7 7 ] frfc, StaaRflrlBBfci^atJ: oTJWR 

[0078] ZiUZXK). WPP5£0AV7filc{; 
J: * tifeg, £ SrSWBff 6 .1 1 1 ^rtBt^ h . 
[0079] 4*, Hi 2 (a), ( b ) IcWft^SOft 
O«M03¥»^KKtt , * „ Xffii^r* WPP5J 

* Va. -)1>MM 3 8 fSfo^-ft 1 6 ffljf » 

WPP5^ffiD#5t. *Of|, M«#OTPP5J 

* i^'a 3 tJ«W4 fc COT'* & . 
C008034fc.Hl3 fc^f ffiScOHifecO^cO^ 

ft^S«, Hi 3 ( c ) toj*f j a tcwp p 5 
-;P««3 Lfv!^ s WP P 5 t^J J L~)VmsL3 

k<7)M»*>7vm i c fcj; &®mmz-r>?-7 

[0081 ] HZX\ T>¥—y i ,U*n 3 9 , 

013 ( a ) , ( b ) t^-r j; 3 { - , mmm umww 

X 0 v h«cOSM?L4 c ifiB&ZtLX&Kt . ^fc ; 
tOM®?L4 ctt, ife^WPP 5c0^c0fiafcStJCEf 

[0 08 2] Uc*m. Mtfm4**i?a.-/HB&3 

izmmu^m. ^nmii4 c 
p p 5 ««nif^ttTAvr«s i c mmz htimm 
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